The reduction of nitrates has been considered for some time a valuable test in the recognition of certain types of organisms. The presence of either nitrites or ammonia in a solution of nitrate peptone broth is taken as an index of such reduction, both of these radicals being supposed to be formed by the breaking down of the nitrates. This assumption is apparently made by Gorham who recommends the use of a tap water solution of peptone nitrate broth incubated for 7 davs at 920°C in order "To determine the power of certain bacteria to reduce nitrates to nitrites and ammonia." Park gives directions for the testing of ammonia and nitrites in a nitrate bouillon broth in order to determine nitrate reduction. Winslow and Winslow in their study on the cocci go a step further in assuming that ammonia may be formed by the reduction of nitrates directly without nitrites being present at all. They used standard nitrate solution, containing peptone and " tested for nitrites and ammonia in the regular way." Further on they state that " apparently some of the cocci produce ammonia in peptone nitrate broth medium without formation of nitrites."
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The writers go on to say:
"It was thought at first that this difference might be due to the fact that different strains carried out, more or less completely, a reduction, first from nitrates to nitrites and then from nitrites to ammonia. A special study was made of this point, by inoculating a series of tubes with certain selected cultures and examining one tube a day for two weeks, and by inoculating large flasks of nitrate medium and withdrawing portions for examination at intervals for three weeks. These experiments showed that in some cultures nitrites.appeared first, while both nitrites and ammonia were found on succe6eding days. With other cultures nitrites aloA4e wePe found, and with still others the ammonia test alone was positive, day after day. Apparently some of the cocci produce ammonia in the peptone-nitrate medium without the formation of nitrites. In a very careful~tudy of the action of sewage bacteria upon -nitrates, Gage (1905) has shown that the direct reduction of nitrates to ammonia without the intermediate production of nitrites is unquestionably accomplished by certain forms."
All through there is the consistent assumption that the ammonia must come ultimately from the nitrate present. The new report on Standard
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Methods of Water Analysis (1912) does recognize that ammonia may be formed from the organic matter of the medium and not from the nitrates. In order to decide this point it is suggested that a broth culture should be tested for ammonia and the result compared with that obtained from the nitrate broth. In view of the marked differences in growth between a broth culture and one in a nitrate peptone solution, this procedure seems of somewhat doubtful value. The assumption that ammonia is formed by the reduction of nitrites seems to be based very largely on the work of Maassen who after a series of careful experiments arrives at the conclusion that "in peptone free solutions the formation of ammonia follows that of nitrites as the second phase in'the nitrogen assimilation process." Jordan states that " the ability to reduce nitrates to nitrites and ammonia is a widespread bacterial characteristic; Maassen who investigated 109 kinds of bacteria found 85 to possess this power." This implies that the 85 could reduce nitrates to nitrites and ammonia, whereas, as will be seen later this series of 85 gave positive tests for nitrites, with no ammonia test recorded. Hiss and Zinsser base a similar statement on the work of Maassen. Maassen's experiments fall into three groups. He first tested 109 organisms in pepton nitrate solutions and found 85 showing positive nitrite tests. In his second series he tried to determine the ability of the organisms to reduce nitrites. He found that the organisms will live only in the presence of minute amounts of nitrites and that 59 out of 109 gave no reduction of nitrites although 41 of the 59 were able to reduce nitrates. The other 50 showed a diminution of nitrites and to see whether amimionia was the end product to be incubated 27 organisms in media free from organic nitrogen, using potassium nitrate and carbohydrates as nitrogen and carbon sources respectively. After four weeks incubation he found on distilling his solutions over caustic soda five distinct positive ammonia tests and slight traces in a number of the others.
From the results of these experiments, he arrives at the .conclusion that in peptone free media the nitrates are broken up with the eventual formation of ammonia. All the salts added were chemically pure.
While some of the organisms did not grow quiite so well in this solution, the results obtained were very striking. The organisms tested grouped themselves into four classes: (a) those that produced nitrites only; (b) those producing ammonia only; (c) those pioducing ammonia and nitrites; (d) those producing neither ammonia nor nitrites. All organisms producing nitrites only, gave a positive test for nitrites in the nitrate-peptone solution, and a negative one in the peptone solution, Those that produced both nitrites and ammonia showed nitrites and ammonia positive in the nitrate peptone solution, while in the peptone, the nitrite was negative and ammonia positive. Those that produced ammonia only, gave positive tests for ammonia in both solutions and negative tests for nitrites in both. Nonreducers gave negative results in both solutions. In the majority of cases the amount of ammonia produced by an organism was the same in the two solutions. As was to be expected some showed stronger in the peptone solution while others gave stronger reactions in the nitrate solutions. The results are summarized in the following tables: 
